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process. In addition, it is necessary to use a pulse source with a short voltage rise time and to realize a 
homogeneous discharge. The light source described in Non-patent Reference 7 has a Xe gas sealed 
therein, comprises a metallic rod-like cathode, and is sealed with a ftised quartz (Suprasil quartz-type: 
fused quartz marketed under a trade name Suprasil). TTie anode has a structure in which a mesh is 
5 disposed on the outer surface of the fused quartz tube. 

Inside the discharge tube of this light source, the discharge current flows between a plurality 
of electrodes, cathodes and anodes are disposed alternately parallel to each other, and a radiation is 
generated form the discharge plasma of the gas. In case of light sources using Ar gas or Kr gas (the 
wavelength of emission caused by the B-X transition is 126 nm and 146 nm, respectively), the light 

1 0 with a wavelength of 1 60 nm or less is absorbed by the fused quartz. TTierefore, the configuration of a 
light source in which the Ar gas or Kr gas and the electrodes are sealed with fitsed quartz is unsuitable. 

The light sources disclosed in Non-patent References 5 and 9 do not have a window for 
picking out the radiation. Thus, they are not constructed as a light source in which the Ar gas or Kr 
gas and the electrodes are sealed with fused quartz. The discharge is initiated between the anode and 

1 5 cathode electrodes arranged in a row parallel to each other in the longitudinal direction and mutually 
connected and a dielectric tube surrounding the electrodes. The disadvantage of the light source of 
such a configuration with respect to the light source disclosed in Non-patent References 7 is that a 
voltage (insulation breakdown voltage) at which the discharge is initiated becomes higher as the 
pressure of the gas contributing to the light emission decreases. 
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[Non-patent Refer^^^] G. A. Volkova, N. N. Kirillova, E. N. Pavlovskaya, 1. V. Podmoschenskii, 

A. V. Yakovleva, VUV irradiation lamp, Bui. of Inventions, 1982, No. 41 p. 179. 

[Non-patent Reference 5L U. Kogelschatz, Silent-discharge driven excimer UV sources and tfieir 

applications, Appl. Surf Sci, Vol. 54, pp. 410-423, 1992. 
30 [Non:j)atent jle^^^^ M. Salvermoser, D. E. Mumick, Efficient, stable, corona discharge 1 72 nm 

xenon excimer light source, J. Appl. Phys. Vol. 94, No. 6, pp. 3722-3731, 2003. 

[Ngn^gent Reference X] F. Vollkommer, L. Hitzschke, Dielectric Barrier Discharge, The 8* 

International. Symposium on Science and Technology of LIGHT SOURCES LS-8, Greifswald, 

Germany, pp. 5 1 -60, 1998. 
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[Nonpatent Reference 8] R. P. Mildren, Rl J. Carman, Enhanced performance of a dielectric barrier 
discharge lamp using short-pulsed excitation, J. Phys. D: Appl. Phys. Vol. 34, pp. L1-L6, 2001 . 
Pslm-patent Reference^Sg H. Esrom and U. Kogelschatz, Appl. Surf. Sci. Vol. 54, p. 440, 1992. 
[Patent Reference 1] U.S.- Patent No. 6,052,401 
5 [Patent Reference 2] U.S. Patent No. 6,400,089 

[Disclosure of the Invention] 
[Problems to be Solved by the Invention] 

It is an object of the present invention to provide a VUV light source for realizing high- 

1 0 efficiency light emission and to provide a spontaneous emission light source in which the absorption 
of radiation by the walls of the discharge tube is prevented and high-brightness light with a 
wavelength in the VUV region can be obtained. Yet another object is to provide the structure of 
cathode and anode which allows for eflficient illumination of the object (illumination object) which is 
to be illuminated with the light with a wavelength in the VUV region. 

1 5 [Means fore Solving the Problems] 

The first dielectric barrier discharge excimer light source in accordance with the present 
invention comprises an anode having a dielectric body and an anode electrode covered with the 
dielectric body and composed of a straight elongated hollow cylindrical body and anelongated 
cathode surrounding the anode. The cathode comprises a straight semicylindrical body and a cathode 

20 wire group composed of a plurality of wires fixed parallel to each other to the semicylindrical body. 
The anode and the cathode are disposed parallel to each other in the longitudinal direction. A 
reflective surface for reflecting the radiation in a vacuum ultraviolet spectral region is formed on the 
surface of the cathode at the side facing the anode. 

The second dielectric barrier discharge excimer light source in accordance with the present 

25 invention comprises an anode having a dielectric body and an anode electrode covered with the 
dielectric body and composed of a straight elongated hollow cylindrical body and an elongated 
cathode surrounding the anode. The cathode comprises a straight semitubular rectangular body 
composed of three surfaces and having a U-shaped cross section perpendicular to the longitudinal 
direction and a cathode wire group composed of a plurality of wires fixed parallel to each other to the 

30 semitubular body. The anode and the cathode are disposed parallel to each other in the longitudinal 
direction. Further, a reflective surface for reflecting the radiation in a vacuum ultraviolet spectral 
region is formed on the surface of the cathode at the side facing the anode. 

The third dielectric barrier discharge excimer light source in accordance with the present 
invention comprises an anode having a dielectric body and an anode electrode covered with the 

35 dielectric body and composed of an elongated hollow tubular body composed of four surfaces and 
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